Based on a uniquely matched firm-worker panel dataset for 2013 and 2015, this study is the first to consider the effect of education on employee benefits in terms of wages and quality of employment. We find that only college or university education has a positive influence on employee wages when taking into account worker characteristics alone but the wage premium declines when both firm and worker characteristics as well as time-invariant unobservable factors are controlled for. While there are many studies on the wage premium of education, the role of education on the quality of employment remains largely unexplored. Our results show that in fact, only college or university graduates benefit from a statistically significant difference in quality of employment in comparison with their colleagues without such education. The findings suggest that higher education programs play an important role in employee benefits.
Introduction
There have been numerous studies measuring the value of investment in education, seeking to determine whether an optimal investment decision was made by individuals or governments.
According to Dickson and Harmon (2011) , the concept of treating investment in education as capital investment was introduced in a seminal work by Becker (1962) , who postulated that education is an investment which increases a worker's productivity and affects future income by raising a worker's lifetime earnings. Kavuma, Morrissey, and Upward (2015) noted that Becker's theory linked workers' knowledge levels to their achievements in formal schooling, which suggests that more years of schooling would improve productivity and wages. According to this theory, acquiring better education allows workers to maximize the present value of lifetime earnings and thus the demand for various levels of education can be explained by private returns.
On the basis of human capital theory, the benefits of education have been investigated in terms of increased productivity, and a large number of studies focus on quantifying the contribution of an individual's education on the level of his or her wages. However, it has been pointed out that the many earlier studies which consider the influence of education on wages at firm level may be subject to potential bias by failing to control for both worker characteristics and firm characteristics (Schank et al., 2007; Engbom & Moser, 2017) . Using a unique employee-employer dataset from Vietnam, this study contributes to the literature by considering the influence of education on wages.
Another important contribution that differentiates this study from previous research is our focus on the linkage between education and quality of employment. 1 While there are numerous empirical studies on the wage premium of education, the influence of education on quality of M a n u s c r i p t 4 employment remains largely unexplored, a lack that may be due to the limitation in the available datasets. Better education offers mon-monetary gains due to a variety of work-related sources, such as stable, interesting jobs, jobs granting a high level of autonomy, better working conditions, good relationships with colleagues, etc. (Vila, 2000) . In addition, education has positive externalities or social benefits, such as intra-family productivity, childcare, family healthcare, care for teenage pregnancy, long life expectancy, crime reduction, social cohesion and charitable giving (Dziechciarz-Duda & Król, 2013; Tan, 2014; Venniker, 2000; Vila, 2000) .
Education is the foremost priority in Vietnam, and approximately 20% of total annual state budget expenditure is spent on education and training. However, there appears to have been little interest in determining whether higher education may be a driving force in improving quality of employment. To the best of my knowledge, this research on the subject is among the first to contribute empirical evidence of the influence of education on employment quality at firm level.
With a view to policy implications, clarifying our understanding about the effect of education on other employee benefits is of great importance because a lack of empirical evidence on the advantages for employees with higher education adversely affects the government's ability to adopt appropriate policies of investment in education.
The paper is structured as follows: Section 2 describes the background of the study. The data sources and methodology used are outlined in Section 3. Empirical results and discussion follow in Section 4, and the last section provides a summary and discusses policy implications.
Background of the study
Education plays a very important role in raising human capital value and economic growth in Vietnam. Consequently, the Vietnamese government has made it a budget priority to develop general education and specialized training to improve the quality of education for all. A significant proportion of the annual state budget is spent on education and training in Vietnam, and comprises approximately 20% of total state budget expenditure, equivalent to 5% of GDP (Minh, 2018) , providing the opportunity to increase the coverage of educational services nationwide. This section first provides an overview of the national educational system in Given the national educational system as described above, the question is how an employee with higher education can gain higher benefits. Figure 2 shows the linkage between education and employee wages. We also use first-order stochastic dominant analysis to determine which educational levels offered higher outcomes in terms of real wage income, as suggested in recent studies (e.g., (Tran, Tran, Tran, & Nguyen, 2018; Tran, Tran, Pham, & Vu, 2018; Nielsen et al., 2013) . Figure 2 suggests that the better educated the worker, the more likely it is that he or she will earn a higher income. It shows that workers who have a college or university degree will earn the highest income, while those who lack formal schooling will earn the lowest income. The findings imply that the level of education of workers may play an important role in wage affluence in Vietnam. It should be noted, however, that Figure 2 only provides a first impression of the linkage between education and wages, without considering other controlled factors.
Hence, the question is whether higher education in fact improves the wages of staff when considering other characteristics of workers and firms. In addition, the question of the role of education for quality of employment will be addressed. Part 4 will offer empirical evidence on these research questions.
Data sources and methodology

Data sources
This study uses data from the SME surveys conducted by the Ministry of Labour, Invalids and Social Affairs (MOLISA), and the Central Institute for Economic Management (CIEM) in cooperation with Copenhagen University, Denmark. Stratified by ownership that includes all types of non-state firms (see Ciem, 2014 Ciem, , 2016 for details concerning the data), the surveys include two modules (employer and employee modules) conducted in 10 provinces.
First, enterprise modules for the years 2013 and 2015 were used because these surveys provide detailed firm-level data, including firm characteristics (e.g., firm size, age, export activities) and economic indicators. Second, the employee module is a set of separate worker questionnaires yielding information about each worker in the enterprises surveyed, including age, sex, and the educational level of workers in these enterprises. It also includes the number of hours worked and the wages of each individual. A common problem with time-variant data is that they are often expressed in current prices. Accordingly, our data on current variables are deflated to 1994 prices using GDP deflators to avoid the bias that might arise because of inflation. Particularly as concerns the dataset, the statistical description of the main variables in our regression estimations are displayed and explained in the methodology section of this study.
Methodology
In order to consider the influence of education on the wage premium and other employment benefits, following Mincer (1974) a basic specification controlling only for individual characteristics is given below,
where the dependent variable is the real monthly wage or one of several other employee benefits, such as health insurance payments, sick leave, maternity leave, severance pay, unemployment insurance and receiving a formal labour contract (Y it ). Among individual characteristics (X it ), employees with a higher educational level are expected to earn higher wages (Mincer, 1974) . Thus, the effect of education on wages has been captured by dummy variables in the model.
Employee occupations are also added to the model since it is found that there is a difference in workers' pay, depending on their occupation (Milner & Tandrayen, 2007) . Other individual characteristics, such as tenure and age, are controlled for in the wage model, based on the expectation that more experienced workers earn higher wages (Doan, Le, & Tran, 2018; Mincer, 1974) .
Extending the specification, we add firm characteristics, keeping the same individual characteristics in model (1). In consequence, model (1) can be written as follows:
A c c e p t e d M a n u s c r i p t
Regarding firm level factors (Z it ), this study closely follows the model specification of Bernard and Jensen (1995) . First, export status (EX it ) is considered the variable of interest and is captured in the model by a dummy variable for export participation. Second, firm size is expected to have a positive relationship with the wage premium because workers in larger firms are paid higher wages (Oi & Idson, 1999) . Innovation activities are also shown to have an impact on wages (Schank et al., 2007) and this variable is therefore included in the model as a dummy.
Furthermore, firm age has been included as an explanatory variable in the regression, based on findings that an increase in the number of businesses leads to an increase in the wage premium (Larsen, Rand, & Torm, 2011) .
The ordinary least squares (OLS) method is used to estimate models (1) and (2). When using a matched employer-employee dataset, it is necessary to control for the potential association of error terms across employees of enterprises (Breau & Rigby, 2006 
Empirical results and discussion
Considering our main interest in the educational level variable, the results in column 1 of Considering other aspects of human capital, while workers with permanent status earn higher wages than those without, blue-collar workers earn a nearly 6% wage premium over white-collar employees, with a significance of 1%. In addition, employees with more experience gain higher wages. Finally, gender difference is another factor that influences wages. On average, male workers are paid around 12% more than their female counterparts, depending on the specification model. This finding is in accord with numerous empirical results relating to the gender pay gap (e.g., Larsen et al., 2011; Milner & Tandrayen, 2007) . On the one hand, as explained by Larsen et al. (2011) , this wage gap between the sexes may indicate that male workers are more productive than their female counterparts (Haegeland & Klette, 1997) . On the other hand, based on a study of the Vietnamese context, the gap could be interpreted as reflecting discrimination against women in wage payments (Liu, 2004) .
Regarding the role of firm-level explanatory covariates in determining wages, the empirical results show that export activities have an insignificant effect on wages. However, while there is a positive nexus between innovation and wages, firm age has a negative effect on wage differences. Specifically, employees working for innovators earn wages nearly 14% higher Table 3 shows the impact of education on other employee benefits. Our empirical results A c c e p t e d M a n u s c r i p t 14 show that among firm-level factors, employees working for household firms have lower quality employment than those working for non-household firms, such as limited companies and jointstock enterprises. For example, workers in household firms earn 42.62% less pay for sick leave, and in comparison with their colleagues working in firms with other forms of ownership, such as limited or joint stock companies, only about 35% have a formal employment contract. These results may be explained by the fact that household firms are characterized by informality, smallscale operations and limited resources (Cuong et al., 2010) and in turn, these factors hinder household firms from exercising social responsibility for their employees, by paying for health insurance, sick leave and other employee benefits.
By contrast, exporters show higher corporate social responsibility for their employees than do non-exporters. These findings are in line with previous studies (e.g., Newman, Rand, Tarp, & Trifkovic, 2018) . For example, Newman et al. (2018) show that a firm's export activities have a positive effect on their fulfilment of their corporate social responsibilities. Table 3 also shows that there is a significant difference in the quality of employment between educated employees and workers without education. However, a statistically significant difference is in fact found between employees without education and vocational, college or university graduates, while the influence of other educational categories on the majority of indexes measuring employment quality is statistically insignificant. Specifically, employees with college or university education or above secure 5%-20% higher benefits, depending on the specific type of benefits, keeping other factors constant. The findings are partly in line with previous studies showing that higher education offers better gains resulting from a variety of work related sources, namely stable and interesting jobs, better working conditions and good relationship with colleagues, etc. (Vila, 2000) . Other studies also indicate that education has positive externalities or social A c c e p t e d M a n u s c r i p t 15 benefits such as childcare, family healthcare, teenage pregnancy, long life expectancy (Dziechciarz-Duda & Król, 2013; Venniker, 2000; Vila, 2000) . The small difference in findings can come from the fact that while our study uses employer-employee panel dataset, the majority of previous studies base on the firm-level data only and fail to control for worker characteristics.
Conclusions and policy implications
Unlike previous studies, this study considers not only the linkage between education and wages but also the relationship between education and quality of employment. Contrary to many findings, the empirical results show that only workers with a college or university degree in fact earn higher wages and quality of employment than those without these degrees when only individual characteristics are considered. However, the effect of education on wages and other benefits becomes smaller but remains statistically significant when both firm and worker characteristics are included. This effect declines further when time-invariant unobservable factors are controlled for. The results imply that the role of education on wages and other benefits may be exaggerated when worker characteristics and unobservable characteristics are not controlled for.
It should be noted that earning a college or university degree in Vietnam is a timeconsuming endeavour that requires individuals to spend about 20 or more years of continuous investment in schooling. However, our results indicate that only employees with a college or university degree in fact reflect a statistically significant wage difference in comparison with their colleagues without education. These findings suggest that the government needs to have supporting policies (e.g., preferred loans) to help employees undertake and finish higher education instead of settling for a general education (primary, secondary, or high school). In turn, this step would help employees improve their wages and employment benefits in the future. This study has contributed to the understanding of the role of education on employee benefits but it still has some limitations that offer opportunities for future study. First, the findings are just right in the research period. Second, this study focuses only on domestic nonstate manufacturing SMEs in Vietnam. Hence, the future work could consider the linkage between education and employee benefits in large firms, state owned enterprises and foreign investment enterprises. Also, the impact of education on employee benefits can be considered in other sectors including services or agriculture when comparable data are available. Combined together, these results provide a broader understanding of the impact of education on employee benefits in Vietnamese enterprises.
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